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Abstract of JP8041117 

PURPOSETo obtain an initiator with which a living polymer having a high mol.wt and a narrow mokwt. 
distribution can be easily obtained by using a specific initiator and an activator comprising a 
combination of a metal complex and a Lewis acid. - . . * A 

CONSTlTUTION'The initiator comprises a combination of an initiator consisting of a halogenated 
hydrocarbon represented by CX«1>X<2>X<3>X<4> (wherein X<1> to X<4> may be the same or 
different, and at least one of them is CI. Br. or I and the remainder is (are) H or a 1-5C alkyi) or a 
sulfonyl halide represented by RS02X (wherein R is a hydrocarbon group optionally substituted with a 
halogen and X is CI. Br, or I) and an activator consisting of a combination of a complex containing a 
Group VIII metal of the Periodic Table as the central metal and a Lewis acid represented by 
AIY<1>Y<2>Y<3> (wherein Y<1> to Y<3> each is a halogen, an alkyi, an aryl, an alkoxy, or allyloxy) or 
by MZ<1>Z<2>Z<3>Z<4> (wherein M is Ti or Sn and Z<1> to Z<4> each is a halogen, an alkyi, etc.). 
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(54) LIVING POLYMERIZATION INITIATOR AND POLYMERIZATION METHOD USING THE 
SAME 

(57)Abstract: 

PURPOSE: To obtain an initiator with which a living polymer having a high mol.wt. and a narrow 
mohwt distribution can be easily obtained by using a specific initiator and an activator 
comprising a combination of a metal complex and a Lewis acid 
CONSTITUTION: The initiator comprises a combination of an initiator consisting of a 
halogenated hydrocarbon represented by CX1X2X3X4 (wherein X1 to X4 may be the same or 
different, and at least one of them is CI, Br, or I and the remainder is (are) H or a 1-5C alkyl) or 
a sulfonyl halide represented by RS02X (wherein R is a hydrocarbon group optionally 
substituted with a halogen and X is CL Br r or I) and an activator consisting of a combination of a 
complex containing a Group VIII metal of the Periodic Table as the central metal and a Lewis 
acid represented by AfY1 Y2Y3 (wherein Yl to Y3 each is a halogen, an alkyl. an aryl, an alkoxy, 
or allyloxy) or by MZ1Z2Z3Z4 (wherein M is Ti or Sn and Z1 to Z4 each is a halogen, an alkyl, 
etc.). 
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* NOTICES * 

JPO and NCIPJ are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[C!aim(s)] 

[Claim 1] (A) (A1) General formula CX 1X2X3X4 (among a formula, even when it is the same. X1 P 
X2, X3, and X4) the halogen atom chosen from the group which at least one of X1, X2, X3. and 
X4 becomes from chlorine, a bromine, and iodine although you may differ — being shown — 
others — hydrogen — or the alkyl group of the carbon numbers 1-5 which may contain the 
hetero atom is shown. Halogenated hydrocarbon expressed or (A2) general formula RSQ2X (R 
shows among a formula the hydrocarbon group which may be permuted by the halogen atom, and 
X shows the halogen atom chosen from the group which consists of chlorine, a bromine, and 
iodine.) the [ initiator / which consists of a halogenation sulfonyi compound expressed /, and (B) 
(B1) periodic table ] — the metal complex which uses a VIII group element as a central metal — 
And the (B-2) (b21) general formula AIY 1 Y2Y3 (Y1, Y2, and Y3 show among a formula the 
radical chosen from a halogen atom, an alkyl group, an aryl group, an alkoxy group, and an ant 
ROKISHI radical.) The Lewis acid expressed or (b22) a general formula MZ 1Z2Z3Z4 (among a 
formula) M shows Ti (IV) or Sn (IV). and Z1, 22, Z3 T and Z4 show the radical chosen from a 
halogen atom, an alkyl group, an aryl group, an alkoxy group, and an ant ROKISHI radical. The 
living polymerization initiator characterized by consisting of an activator which consists of Lewis 
acid expressed. 

[Claim 2] (A) (AO General formula CX 1X2X3X4 (among a formula, even when it is the same, X1. 
X2. X3, and X4) the halogen atom chosen from the group which at least one of X1, X2, X3 f and 
X4 becomes from chlorine, a bromine, and iodine although you may differ — being shown — 
others — hydrogen — or or the hetero atom may be included, the alkyl group of carbon numbers 
1-5 is shown. Halogenated hydrocarbon expressed or (A2) general formula RS02X (R shows 
among a formula the hydrocarbon group which may be permuted by the halogen atom, and X 
shows the halogen atom chosen from the group which consists of chlorine, a bromine, and 
iodine.) the [ initiator / which consists of a halogenation sulfonyi compound expressed /, and (B) 
(B1) periodic table ] — the metal complex which uses a VIII group element as a central metal — 
And the (B-2) (b21) general formula AIY 1Y2Y3 (Y1, Y2, and Y3 show among a formula the 
radical chosen from a halogen atom, an alkyl group, an aryl group, an alkoxy group, and an ant 
ROKISHI radical.) The Lewis acid expressed or (b22) a general formula MZ 1Z2Z3Z4 (among a 
formula) M shows Ti QV) or Sn (IV), and Zl # Z2, Z3. and Z4 show the radical chosen from a 
halogen atom, an alkyl group, an aryl group, an alkoxy group, and an ant ROKISHI radical. The 
living polymerization approach characterized by carrying out the polymerization of the 
unsaturated carboxylic acid of radical polymerization nature, or its derivative to the bottom of 
existence of the living polymerization initiator which consists of an activator which consists of 
Lewis acid expressed. 
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DEfAll£0 DESCRIPTION 



CD*t*Wd Dotcription of the faventron] 
OrfrOl] 

Dndualsial Application] Abojt tht Vm^ t porjrmerizjrtfen iwrMch using a now n*rt« pplynwizstmn 
hftutor and n#w it in detail this hvantien « the imout afgUnt jnelecuIeQ. and rthUi to the 
fcvhg pdynwizttibn approach uain^ eh* hvw^c porjmierizat^n ^star and It whleh a** moreover 
auxera essay tho "arrow fcvrrtg pofymar rS*uon ofcjoot of a mofecutar weight OJStribuuen. 

toooa 

[Dwcrvtfon of trie Prior Art] The mrthotl of eftrrrvrg out the addition pofr » ^ S&nx tn of the v«nyl 
cpfppwjnda. auoh u *cyrono aid an Qbr» Olefin. «™J rnanufaotunVii petym*r , «. cvoh as 
pat/Atarmne and potyokAn*, = pa^ermwd widely hdustnptty converrtJonaly. Apobrnenzatlon 
odvaneaa by obonio poryrnertzotian. anionic porymorlzatian. or the radical poA*n*ittajt«n with 
the poryroerfzaden Wp> tor which uflAfl suit *dA*e» potymvtzaUe^ Ainong thoce, a radial 
PofyrrMnzotfon I* tx*m of pN a pofj^nsrlzadon imihodr iced bdustria) rwI widrfy. 
UWU Make tho ahaka/a vnyi compound start by rntfuhg d radloo! ftoeratirv acent bita a 
potymerizotkn Wliatar g»n*raty. it was mad* to p^-r up, a porymariipuan re conied out tho 
*A>-th and was that of a SAJng pr a cone about aid* reaction, suoh as a paVnanzatian bolt and 
thnwi transfer, and nontrcJ of molecular webjnt**t dVfouft for tha rs*c*/ pofrinonzatiori 



[00042 Oi tho other hand. a* tha anion*) por/rnerfzAtfoh «J oVb ctyrana by mphthevne codun, k 
b knaam Bnc^ent times that a Swing rjor/rnerizatlo* eb/»c\ wll roneraU, and tho Iryinr 
pot/tAvrulwn cystcm h fatnil PUtako h anionic; aah/marizatiori i+ij cam^ pofyrmnutnn, a 
nufiuf pot/mcnzatfan, Cfw&ujWi pofymamsdon, ate. iFfcarihat. A Kbv p al y'f'w 'm tiBn objrat 
■* * P9»ymor hokkiB P6fcn>iri£ation aotMly, and tha pgiyini tm i U on raaelion Vrrch conaretAs 
audi a lirini ixiMnartzotian fl^oct, is catfed Ivlng pii^r^Mbon. IdeaUy, d^ pvlyrnonzirtion has 
*♦ f «*wnS dasonpdfifts. Tn^t *f* \K is decided by th» rstia of oonoentraEkin oP w nwnomar and 
an Inaiator by whioh the yTald an] n^fowfar wst^it et a ^onaniboA pDQtner Merakpod bwh; 
vrfth tana *nwuRt (mnvenloA), aA^ Ui* mDlacufar wetaM. eF (b« ppfyinar to centra U «rve- 
oonauntd, anrf ft n mono flbperaiart. and ^irther, Wng pe^ji »-ii»tw n ft started fVMiw -nf tho 
RMfaoidorwaigK #stnbutian <rf th»aetvRi*r to eontrato oon AU« « block polymer essay and 
tMimiadvery. If fitha^raoncmers are added te a patyrnarizjtion ffyatam. Tharafare. ai suoh tfwbwj 
poVnanzstfoa ■ fiebmwirv^on haft end ehaat tnn^w- do not happen mt nl (odked by Chairfoaf 
3*«a»ty of Japan end qoanarV c^jq chofnJjtry toul Unwry" 18th «>Iistwi *p^«fi»ion 
«efytn«nzstion' the 3- 1ft pace* 0993ft. 

(oooa 

&^?bl«T)(i) Lo b* 5f»vfld by tho Invanaora Irt th» radical poiyroorboliwi pf P v^ryl confound, the 
fvV« pclymerizatkitk WiUtor In , nd] os | poVmafbatUan « eortvemSonoay p^c^d rarfoudy co 
that the molaouter «v*i*ht di^nevtion of thepe^nar ofeorod oon b* oontrafcd «»Jy. but 
•ctt»»*y. line a » po^mi/tzaUon vdvsncoc by the ehikt ptvjwcabcn jooordbii [ a radical 
PoVwiratbn J to a fr.a i**caL other livais peiynMrttotnjn ind cituadbna b addrlion 
<* 6 *r iIJ «^»n dfter (roat aa^h o^sr. and the IMnff po tr ii ia i aatk w aparooeh waVeh ahovM be 



CWXW] Althoofh Ml cwnpleaim, ux* m h»| 9C enated hydrecarbgn and a rutnartiurix are eaay 
to EOAcrate Um radial of a vinyl ocxmoaunj B fxf the winy* eenvnnd of one malacwla 
e<nv«nt)or«lry Imertad b^woof* carbon-nate{wt nscootstlon hak^pr^ted hyoVficpn^an, i s 
atriaev known that Inaertort pf Vh, yhyl oompound beyond it w» not Uk, pUco. thlo Jnv-nt^ 
p«f3CM» p>y thpr attenUoft te thm «ibareetin K haho-r«- oFa ryetam Mht'eh conocta o/ 
oomblr.*Uc» oTmetal oompl»ta. M«h « etwh narc^Kvd hydrooartM« and o rtrthenlim. A* * 
recutt at ro**tfne recearah. ^rtham^ra, by oomblnlnf Lvwie acid of o oa**« W with the 
oombhodan of matsl eompleieea, *-=h „ th* above-manoaned hajoienettd hydrocarbon end a 
rUhenlum Tha above ' wn ttoned oatbt^-httogan ossoelatton wil be JQthuted by wWt ic not 
expected, a viijrf impound wtt be iw\4>y ncerted at * and it findi e^ tort Syinx 

polymanzBtloA »^nc»*. ond \* a ****** thin* it thb mvartt^n. htewever, thla ^^tion does 
not receive orotramt by the theory at aU. 

BWT] Therefore. U* nvantton ooh-aa a p^Wm, in the lv<na po»ymw«ltion of* Lha cornwiticrul 
vary) compotaid which y*» (rMfTtmnad ibova. rno| V cutar webhc is i>pj**Ud by Ui* Evin C 
p^r^an q tton of a vfryJ wrwiJ, the ojajact of «ff«rir« the new eoryrnorJeaBan — t*— 
whifhcanobtnii tne naryow pviyrner of a melaeul*r we>Eht dbtributo U ^riod o-jt by ft. ,~d 
thta a^ontion aima et onVii^ tho Vine porymerWon approaoh of usfef «wh e I vine 
poJVmtrizgb'ori ntbtor ftathar, 
[000A1 

CnfBana for Seh-int the ProfilenO Th, Ryfnipofyrawizab-ert ^l Bt or by (Wa kwuOon is the CA) 
<A1) gtneral torn* CX TX2X3X4 UmarU; 9 rbrmub). Although yw miy cSfFer **** if XI. X2, X3 
and JM ere the aama, m% Wttt one of XK X2. X3. end X4 Chle«ta*. Ih* ha^on otom ehetv* From 
Ui* irovv which oonil»ti dT « pr^maw and io<fin» — bore shown — ciJw, — hydroflon — er 
tfwalo^aTOWPftheaoytMMrUi4>af« t-5 which rwa* wrUn the hetero atom Jb shown. 
rUloconatad hydrwvbon exDressed ar Ca£J cwioraJ formuta F50ZX (R show* among , fbrmua 
*a hydrooertpn (roup whtoh mey ba ttonnuted o» f>** hoJefw. sbvn. and X she** the 
zrtCTTi ohoson ream croup whloh oona^u of chlorine, a brojnn^ and wtffneO 

Iho C Mriaiar / whvb oonotsta or a toteverution stifonyl earnewnd erjreaaad /. and (B) 
(Bl) periodm tahte ] — the mvtaJ oorTiplvi which ueec e VIS a/eup al«^tt ac a oemrel mot>| — 
And the (&-2J (b2I5 rormub AJY IY2V3 Cn, Y2. and Y3 Jnawaoiont a rbromHa the 

ra<ScW ctwen from o hflki^n P hKT) { in eeryl «roia>, on oryf croup. a» skaxy (roup, and anont 
ROtQSH) rotSoaO The L*wi» arfdt expressed or (bZS) » gener a! forrnutQ MZ I2ZZ3W Cajiwiui a 
fsnrmda} M chowa 71 OV) or 5p OV3l and Zt. Z4. 1». end Z* chow the raeV»l chocen from a 
habcm atom, an aiiyr trcup. an aryl croup, an aflcenry etoubv and an an( ROHISM raoTaal U % 
characterized by oonai*^ 0 r«n aodvator wltich canvte of Lnali ae*J aarescedL 
OlOTtg Honjovar. the tviny poViie riza tton approach by thfe awentfan la ei ta iat U H LL ad by aarryid, 
out potrrnerizatlon of (h* imattntod oeftoxyfic ewd of radical poh^narfcabon m#e, or Ka 
dartutwo to the bottom of ejrfibwc* ofths above r nami^ tod (vine polymBAiatkFi rradator. 
Pol l] 1» ao te to ihfc awentlon and 4 a c*noral rbmula CA1) eg an Wtiator. 
CX Cnnoni a forrmjU. avan whan it b the aam-. X1. «. X3. and X4> Cn. halogen etorn 

ohosen frore th. grew wWi at roast ena of XI. X2, X3, end X4 bo&nnoc too, oiilorbia, a 
brwrwo. ond leo^a afbSoucft you may drfTar — befajc chowi •— othara — hf^nfen — or In* 
**Vyf etpup t)f tho eflredrtnurriborB 1-5 whtoh may c^ntm the heDero atam im gho>n.the 
halocanated hydroocrban ««pr««eed -»ori ceiiaral fprnvl* (AZ) 

Ttia nak^anation cutfonyl oernpaund txpraeced vdlh ftfioiu (R ohows anonx a ften^Jn -bSa 
hydrooaraort ftro^ W>ich miry bo pormil.d by the hakcen otom, *rtd X cho^c thehola«ert apm 
chovon from the croup M»*sh csnnsts of ohwin*. a farvnina. and kxtne^ H uxad. 

fn the wMotc* whl&h conrvts of haloBanaUd hydnMarbon eisyessAd ^tf. tho above- 
m ** 1 ''™*^ cenaral fonmiB (Ai) AILhw^a you may dtfTer avon (T X'i XL X3, end X4 ana the aeme. 
ot lea at ono of XI. X2. X2, and X* CHorm. the h^Ofan atom phoeon from the croup Mhfeh 
oonslsts eF a l^wiho ond iodbie — b*ki B ohown — others — d-a-obk> — hydrocen — tr i\h 
the jJhrl amo of tha oarbon ntanbaxe 1-5 wKch may eontaM nat.ro vtomc, suoh as eavf>n, 
rtoDBBn, and aurur. Aa euch an alky) Rmi*. * nwtfiyl croup, an eUtyl (now. mropyi croup, a* 
Koprqpyl praw o-tetyf, an ieobtAyf redMal t-bwtyf. etc oon be mentief^dL Tor nnmple. 
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jp^a-(Min7^ (Detailed descfoptiowi 



[TOia] AftKs above^urUanaif Bohconatad rvdraearbon. far ^ttrW Tboreforo, a ea/tXM 
tattacMoride. SUROMO trioMfir^^rrano. Dnhloro dtorama w lwro. chtoro tftort«»omathe«*, 
eArbflrt Ub^branide. odbie rjrMomci^ihvne. Dichtoro diodofnathai i a. chbre traoAmetfeefl*, 4 
bdstfon OHthana. lodne tribramornathan*. caooVrnethane, BURCMO tr^aofnethane. 

Ghforoform, (fiddoromothane. a methyl enlarkK U^itu f wu L cfcromomothart*. A rr^thyl brorntde. 
iodoform, dT»dom*th*^ * •n^ttyf rotfida. 1.1.1-^rteMbrMihana. f.l-orahlc^ivBthflrt*. Mthtf- 
chTonde. 2. and 2^hle*G^p»n«, An rcoprepyl ohlerlde. eWorWtton t-^utyi 1 and 1. T- 
TPRBUROMO ethoiie. l.l-dfeo*noethane. ethyt-brarnhl*. 2. *nd Z Oa»u uK a »ppane. brcrnriaU>n 
— Jw^TDpyJ artd brorrMfl dart — t-bv^H, 1 end 1. and l-en*da .th»nv — 1 and 1-dUoda etnana, 
a&iyl-kxfcdn, 2, ond 2-dik>de ^roppn*, ledabon iscpropyi. lodaiaan t-btAyi 1-BUROUO-l.l- 



B^Hgroethane. t-ohlcro-1.1 ^nwUmii. l-BUrKJatO-l-chbywthens. 1-»0<fino-1,1- 
elchtofTOtrrano, 1-vhloro -1, 1-diodo ethane, 2, and 2-dUcdo prcPf»m a 2-chkro-2Hodtai» 
proBon*. lTodSno-1 A-dforatftmOwm, 9 2-Bu*ROMO-£rtod>i4 prooona. etc oan be rsenUanad. 
£iP*cVry n these, 0 oarbon tatnachfonde re- uced prof ortajy. 

Moreover, n tbe haloflanaUOA awTfbnyl cornDOund exprasaad «rth the atwo-mentloned 
^*rfll forrnOa <A2X tho hyovoc*rb^i p-wjp by which R may ba eamnted by tr» telojen atom, 
end eHf hf tocen atom ohoaen rVem fh> group in whiah on aHphal^ ra/drvcarpon radioaf Is shown 
^■^aOy preferably, and which X hoepmev firm ohJorbn. a ATOTBirak, «nd iodine are chown. 
tOOlfil Vi thfe hvention, prefBraDry, A t» an afiyf haPde radJoal NftkA eondots of oarbon numbers 
1-4. *«1 ha* congener or 1-3 hoaeea* ason* of « drFforent Wnd, and n^ndvwtei dl or rts 
b*ataniBthyi arovp is ecpeoaty deaJrable. A* *vch (Ptrd a halo nxrthyl era up, Tar wrnpax a 
TORJKUROAO atelhyl grovp, s dkhloro methyl graue, a chlaro methyl group, a v«broAWmathyf 
ro dicel. a d2>romo itMdtyJ (rovp. a brornontethyl radfoal, a vEedo rnethyt croup, a dKodometrtyt 
rodlcd. an bdlne matnyl trovp. «tc can be mentioned. 

£0016} A* a habeenatlon sulfonyl confound, there fere, for e^ampia. a cHp*rtion 
tri VJAj i w arthane mVongi, bromin*ei*i — • triAlonTT>ethjne su/omH artd en veVro>>i 
trlBNOrertmUwie outfonyl ~~ a oMennDtran d^Mv^omot^1ane Eulfonyl ond brorrwiatkm p 
dwhbromtifaarta aul*onyl and an FodsrJon o^hJefBjncthafw eurFbnyl — a ohtonnaUon 
chkrornethane surenyf and brcnintion — a chloremalhano ndfenyl end an iodobon 
chtorofne thane suffbnyf — * chbrviation methane sutfoia/l and bronaVtation a methane atdfonyJ 
anrf an iedatian memin* eutTonyl — a chfcrrauon dibnuiteraalhano wHoryi and bnirnlnatlbn — ■ 
dtoorromothone sulronyJ and an iedarJon daVomomethana suakwnrr — » cHorrvatlon 
UwTtgdiotharw sutronyi and brondnation — a brt]Diomethano auManyl and en ndation 
bromomethane Surfonyt — a chlorviebon OaodorrtotKani auironyl and branirwaon — o 
oTvdomQtnano mllanyl and an iodobon dabobmethana surenyl — p U Ax nation iodomethont 
cufrbnyi and bnWnnb'sn — en iodomerhane sulfonyl and an mfabon ■xJotrtethom suManvf — a 
cHohrutlan oAaoromathano eufonyl md breminodon — a cMoromathene sulfboyi and on baarJan 
chlorornetfiane surenyl — a cNernatmi b/iVornomethana auITerr/l and brofnrtation — a 
tfbrcfflDffltftane BUlfonyl, an igdation trbrcnMmelhane subiiTyL a cMorinjl»n rrStodomebhane 
sulrbnyl, and brorninack)* — a b^omethane cutFonyt an iedabon uiwdomethane oulfonyf, eta. 
cen be mentioned. 

fjDDlT) A iKrhu pofymonzabTon initiator oonshta of etsmhi^ with an activator which b 
docorbed as the IniJator rnantidned above below In this irVnnfem. tbi* ar<a>ntron — cetthc •» 
thic eotfvator — xl* [ p— i';xBc table ) — ic oonsbts of c«nbaui«n of th« metal corrplor tB1> 
and Imwiv add 03-2) which use a Via a/a**. -»»™ant n « contra! motiL 

rVat, ihm n\*vJ cenvrex used aa on oot^tor in aim wwention — the [ perlodla taWo ] — 
the metal complex which 1— a a V]I group elemant ao a 0 antral mitd) — H is — the C as the 
ebovo-montiorierf eentral m-W / penpdw taWa ) — as a VBI jreup abBTwit, For etrsnple. rwv 0 
njthanvn, cobate, a rhooAim. Iridium. nieftoL poltgoHan. plotfitfn, eta. oan ae nttntianad, and a 
njlhtn^-n W i among these ] dasWble cspraaly aba * thic hvendon 
[00t« It oonrtuyac. to tne con^jl Tietai of theao, end .^..ify „ 9 B^md wfioh forms a 
complex, aJthoutfi nei Kmitod. tHphenyl phosphlne, trkutyl pho*pf«h«. cydo-ortaoTene. 
^ ftoma cWia, bonzena, a eydoporAitdiene. a bipyridhe, SaRJ SHtFB □ ^M, tnp^enyl phosphite, 
oifthanyl ohocphino ethane, 0 pfatnanihr/Hn«, a hateeen. hydroz&o, a eeyboe trvtw^xkio. etc. can 



be TOrtioned as a dtairabt aiornpla. For acarnpkv 

£00200 Therofo*!. k A*t* t v fch^ V^verrUoo aa an extmx* of the abow-marrJonad mpul corrptex. 
Fer-aaaMnp^. a dichJoTD tHs (crtaharryl ofeMcfaVio) mthersum CDX A B^hlore trie (trlbutyt 
phcBCMna} n^haravrn 00. a dohioro (cyelo-e«unSajne) ruthenfam QXL A dTcHondjorvone 
"^htnajm 00. * afcHoro p^cyrnene ruthenium CD), A <f chtoro focftMrnadlcrifi] rvthen'wri QD oic— 
dadifercfars « and 2^yH*noO rutheTaum (OX A dicranro nit (1. 1(r-ph^rurr*njio») ruUvoniuni 
m carbonyi cHoro hydrld* trf* Cb^honyl phocpWrte) ruthtnixn 00 «*c can be mentionad. 
[09ZIJ The Lewf? aoM uaed aa an pajdyatar h thb hrventien t&r&mg the abo ve m enba ua d 
rnBtal coreplex is a general forrnuta (h2 T X 

[dvrtrtff Lewis ooJd expruaad crifch AJY 1YZY3 CT1. Vt and Y3 show PRioni a rbrnukt tfta 
n>da;aj choten from ■ harogf n atsM, »n afiyl croup, an aryf Cfoup. *<* aawicy group, and an onl 
RqiTfSHt raoTnO J — or a cenerat ton*** (b22) 

tt bi Loan* acaj expressed with UZ 17ZE3Z4 (M chows TJ CP<0 or fin 0V) «mn| a formula, and 
&.SLZ3L wid 24 chow tha radio el <fcoaan fnam a rvloxen atcm, an al*y| crova en aryl cra», *n 
•■uuty grovp. Md sn one ROKI£Ktt 

0)032] Vi tho ahjiranaim ootnpound tamvzvd with a generel ferrnula (b21> armng the above- 
mfirfrtifln-d Lewi* ac"«A Y1. T2, and Ya shew the radical ohosen from a aaf afmn aterrv an akyl 
reub. an wry) group, an aftoxy coufv and a» ,nt R0K1SH1 radloat, and th* abover-nterAioned 
halocan atom i» ueuetfy chlorme, e bron*M. «r •odna^ 

toOeaQ Tha alod pwi ma/ contain hetero utorna, auch *v oxygen, nitrogen, and aJir, and %c 
thing of oarbon nuh*-^ 1-5 ^ desiraHo. As en afecyt a/eup, * rnethyi group, an nit* *so*p. n- 
prepjrl group, an bfiprapyt aroup. i*-bvtyL an isobutyt redkurf, t-butyi etc con ba mentiened. Aa 
an aryf grpup. e phenyl croup. ■ nflphthyl eroup. etc oan be mafirJeiwd, for- V z P a^| v . These 
plianyl p-otpo pnd a n^phthyl group may haw* the shyJ croup of T or two or mora carbon 
numbers 1-&«nd cw mention a methyl ruprnhvl grcn3 etc for for example, a <ri**hytjn«nyl 
radbat m aUtyl phanyf group, eta. ac euoh en akyiaiian phonyl group or b rapfrlhyl »«up. 
rOD2«] As an ofcaoqr group, * matfapzy grouo. an ethoxy rodTaal, a crepoay group, 3 butoiry radfeal 
otc. can be merrttoned, for eownpl*. A* on a^t ROfOSHI radlooL what Km the t>M group of 1 or 
two or ™©raj cn»bor> numbers l~S frftrt b* rnori ti on ed on cuch d ring besldaa a pnan^ry group or 0 
naphihoiy radKiL for example. As in exaMpfa, a 2-methykiherioxy radloal C for i^Wi. I 3- 
rr«lnvlph*no -y radkal. 4-n3rthyphtr>oxy radleaV 2-e4hyf phenojry croup, 3-ethyi ahsnnty group. 
*^athjl phanoxy grous, 2, o-dhnethyl phenaxy ftoup. Z oHf ethyl phenoxy group, Z. t n ta >tyt 
phona*y reuo. 2. and &-G t-fautyl ph«noav fiKx^ at*. «*n bo mtffttoned 
QXObl Acc«rdai| to this invwrtioa dJottaxy eAyUhATOtart or screw CalrylarJon am ROfC^rfO 
aaiyu*>wvaj '1% decrabte espeotelly a bo in such Lewt» acid, and eerew OdKytallen pnonoxy) 
ihyW^xWi "» desirablo espeeiaty. Airt>*rmcr», Tnjrerabfy, white having two er thr m t-butyls 
on 0 planoay mg, the elhyl group aornbbtttf wait «^>niruni « ccrew (olkyMtlDii pharway) 
BkyWinrvm wrach is a methyl group, an alhyl group. » propyl croup, or huryl As euch vcrew 
(opkyfataon phinexy) alftyJ>h^rririi-iv For wrariiple. (2. $-0 t-Wtyl phonoxy) molhyt slurriinwnv 

aarew (z, 4, fi-tme t-bvtyi pDeooxy) methyl alumHum. etc. can be fnentioned. 
GW2B] Ot tha elh»r hand. v> the trUntum OV) oompound avin (TV) compound expressed with 
said aenartl fermulo <M2X Z1. Z2. Z3 r and Z4 show the redfeal chown from 9 hatocon otora, an 
altv< croup, an aryl froup. an aJhony group, and an ant ROX1SKJ nuCear. and (hay ore the came aa 
what expblnod prevfeusbr *boui » hafagan atom, en aatyt croup, en aryl gMua, *n .fco»y ervm. 
*nd -n ^ flOKBrt "Jtfioal. 

[0027] as the titanium &V) oomeowid expressed with aatd lenersl fflrmufa — IV mmple, 
a thenfum Unroohiorldo — titerum tabw^horideB. sueh as haloxanatlon tJtAn^im, such 00 
UarMarr and * tltanhan Iodide, uunEurn blmthg^i, and ttonajm tetra-n-butoxJde. ean b« 
anantrenod 4 bramnaoon. Moreover, haloconoifcn ti\ sudh >a in and * iodation tin, oan be 
awjHwad 4 bromtnoo'cP 4 tin chloride dc a ttn 0V) oonveund. for 

(0028) The poiymerizetien at tha urwab>-a%»d carbonyfio sold of radio a I porymerizalian n>u«o or 
its denvatke la preferably earriad onjanic s oryont, and no permuting or akytaitan 

aromatH) hydrooarboa suoh 01 benSMW, tolu«n», ioopropyfienzene, end a xylene. Is preferably 
ueerf «jr the bottom of existence of Irving polymtriiaiiaa ****** by vis invention and sueh a 



PAGE 22/62 * RCVD AT 1 1/28/2005 3:57:51 PM [Eastern Standard Time] ' SVR:USPTO-EFXRF-6/25 * DNI_S:273830tP mmma^ DURATION (mm-ss):2 1^ 



NOV. 28. 2005 m 4: 16PM CBL&H 202 293 6229 



jpfl$-Q*%t\7A (Detailed DE scriftiqH) 



NO. 9495 P. 23 



3/8-*— *> 



N'rvrig polymerfiaGein irtiti**=- , 9 %mh an o^inro coVera. Arkyratien «/MMik hy^-i^^-bi^ ntry 
havfl two Of m«» aBc/J foMta- 

[092 S] In tho appraaa>» of this invention, the Wtrol conoontration of the monomer at th* tin* of 
r> oorymerizotlon Is tho range cfO£-3 M/L pr^f^r^ly QJ to 5 M/L Cs mol/atar). wis iAMAUn - 
- totting — os tha unsaturated cnrboscyHe *=«* of tK» * bvuv-TrmTtionod radioo! pobmerlzetten 
neVur* — an acrylic acid, s mothaofyUfl oold. an ltd tonic acid o citraeonic acid, a maleio acid, a 
ruRurie **id etc, — ft can mention — aa tha dertVAtiv* — ••Ujr, tmides, and nitri) — about 
aArtipf M^vratkxi pol/»osw aoid, holF-ester and acid i**y<h-irf** c?n be mentioned furthor. As on 
example, k msthyt ficryfeto. an ethyl aorytste, butyl sorylaU, * m, kfc r l rnvtrncrybtn. ethyl 
rrtlheetybih), metbaorylie-sGW butyl, oycloh*yyl methtarYUtv, «ryr*&-acid orrpdo. 4 
rneUiaerySe-acid amid*. ncrtf:rtrtr-i». a rnelhooryJonhrlE, a fuinarfo-itcrd wkydriie. rumorio-acW 
fnothyl, fuMac;«Tc^ vtj^yL *tc can be mentioned, fur axampfa. 

[0030] EflparinKy, in thr* mvontion. othorc, cuoh oftyfe, or oyek*Lyf wtiw «* prahrabV iced ae a 
monomer. [ urualuMtad tarfeexyrrc acid / Ska an acryflo acid or* maLhacrySc: 9 & ] A* wch 
oelar, a methyl nrnuuotyfeU, "Uryl rnothncylato. rwrthDaryflo--oohl butyl. eyclohasorl 
methaoryjate. eta. aan b* rr>*rtUSnpo\ for exams' a. 

C003 f] The initiator which 6MU^ti of haToKenyted hydrocarbon or a hologa notion utfeciyl 
compound OC menttoned above b used to tho r»n^ of 1 - 100 mM/L (inirSrnoJ/ThsO fei lueh Lho 
iyktui> pfrtrction, the [ on tha other hand. / whieh b. an jeiHnior / penodJo table ] — ma 
eaneontrafcien of the metal ocmptox whfoh uses a Via jrt*ci *f*m*TR as a central meto! b the 
rant* of S - SO mU/L preferably O- 1 to 100 mM/L, and tha aattdanb-A^n *wd LewV acid it 
the range of 10 - iDD mM/L irrfnW o«o to 200 mM/L 

RH3Z3 Ac For ospaohly the metal oomel** Ut*t « bH* abpv«-m«ntlorwd initiator and on 
activator in this invention, kb desirabli Ui* i+*£w 6*0,1-100 and that an Hdotor /metol 
eso^Wi mol* ratio uses as ft is Eh tha ronio of 1-JD nvr« pr«f*r»bly. Moreover, as far the Lewfa 
acU iduch th* aboYo-g<entioned InWortor and an aecnrttar, it oVwirvbls the ranee of O.bS-S 
and uik in nftntor / Lewie acid mole ratio usas 01 It b in Um rar^* of 02-2 trwv prorenbh*. 
[0OJ3] ft bj Arable to prepare the mtrtire wMoh baeanu a container from a 

monomar. a trfvmv and an Mtiator. and to osucty add aa Mliw#Ur to tha bottom of tha 
emtaant aVrvvpherv of nert iu Bib nkroien. on tha etcMion of Hitijtion of a potyaierization 
maei'ian, k Uw. TW a poVnorLutkwi w(ll be startad It in* etx*n«d «ni*tiire is warned 
AKttbuch aapaoisny pofynwiotran temDeratura li net inartad, the r*nje of k fe usual 1/ 25*100 
depae* & Polyme*nation time amount I* good In a&oU *>v«r«l hwrv. end can ucuafiy nuke 
cpfrvvffjor of b monomer ubout BOH by ttu. 

[DM fl] A petyrnsr It reooverkiWi by oooilnfl pr*rtraaiy 0 dasrea t? or Itia of polytneriiaUon 
«v*;t>9P Fyvtems at about -71 dagraea C after niaeVon tBrwrauon, oddhl oioohoX such u a 
AwU^nai etoppinc a reaction, and ovoaorotlng voUtfai a^^«r T «fter a rare nrirterchaoJrf water 
soUJon oubaaoAvnUy eioracts a part for the metal fram a petymaHs^tion intb'ator etc. 
[003^ By oerryinf auc ttn vefyrrmizjtxn of the unsaturated uvbavvfie aeid of recSeel 
pofsmxjrizxrtJon rurbjra, ar ita d*ffe*tnr* b? the bottoni of owctonee of tha peeanarizatBa WiMor 
by eVa rwentj'on The number avenue mBfceular Might (MrO «F tha podrmer ootakwd ki 
pnvorQ'on I alrnoet )to buidup of oonveuton ine/aAM, and the molecular weight efetrlbutlon 

ar* iioiwfj nth the ratio < Mw/**tf of wsfiht evaraaa n*l«cvfa- reicht/nvmber averasfl 
raleculaf' naajht end which are shown have the value near 1 lurthar. fri (hi* way Accordini to 
thli Inventian, WJSna palymarizatlvn a oVancea by ofeah isnnlnatJon or tha MtcraaTan naactkvi «t 
thvttroeof proposa of a porymestaau**, *riO»oot \>m deed potyrwr icneratlnc 

[O03vl Furthermore, if a roufxjmer w newV added hopoVMCf^Ucn section ayrtem efbsr a 
pe^ra^ee^on completed roofftfy, whfle mofoojlo/ wdsht CKiMkjtien CMw/Mn) had maihtzaned 
the >rakja n«ar 1, number average moleouiir weight homata. tnai**r6n> &>m tro*&i md of a 
radical did t^fc cHf* tenrrnbon reaction, tut jftar oomptetlon of a pehrmerixptiari reaction is 
valid BCMrdttf to mi* invpnttgn, Ohnng). Thaige are shown. 
fOMtl 

[EaampJel ABJwth an eTlamclb is ermn to bebw and this Invention u #irpi«irk««i to tl with the 
synthetio axaAipb of th» convonent of the wins potymertzBtbn ailtlater in Oim imo»Aticn. bS< 



aivenbon is not tmiced at oO fay tha«* vxamotvc En addJtlon. as Jen* ■» thare wie no notloa 
esoocialV fn below, all aotuotien wte performed under deatooobon niimKar-^-atmostiherQ 
mnd. refsants ware extracted from tne *y^«t« From the container and It wu addmd \n the 
AyaltAi qF rmmci'mm, Mgrvpvor. dlctflfatJon refined lh« iahwt and the monomer, ond after ete«^g 
de3leeauonnilrQ |a nfi*«it« this, they were used. 

[00391 Tha synthase ikNi^ 1 (compos ban of *orew (2. 6-0 v-bMtyl phenoxy) metrryl 
alumkmim) 

2.0 Al/L hexona selu&» UhnL (mWfttr) of trirr^ybWjrriium woa add.d to 571 mM/L to bene 
cxAra'on 3&0mL of 2 and r>-a v*VlyVherK* rt ctirrod at tha room tt***r»tur* for I hour, and 
so row (2. 6-Gt-tiutyl phaAOK^) rnethyl eluowium wos obtolnod. 

0)009) Tho syrMratio eaompla 2 tcoinpoeition of eorew C2, «. S-o*o» t-s*yt phenoxy) methyl 
afummum) 

ft replaced w{th the 351 mM/L, tafcvn* aohition of 2 and B-G b-butyW>*nD< pno* ecrew £2, 4, 6- 
b>e t-bvtyi phenoxy) metnyl nmimlnum Wpi obtained like tho synthetic eaanipla I axeest hsvinE 
uaod the 571 mM/L toluene solution or £ 4. and »-trea t-butylphenol 
100403 Enmple 1 rPethyWnathoarylate O.C3mL CS mlRmoft rrheptonfl 0.1 CmU and aarbgn- 
touaattfaride OJXMfrnL (0,05 rniDtmoQ were ertrartad to the SHUPENKU 00 1 nod It mixed t» 
hor«a*n*ity. 250 mM/L tebene GohrtJon OJmL roaUnpO of VC rew (2. 6>0 t-butyl phono xy) 
methyl ehjinfhuni to added a* Ova mned colotion, subsequently. 26 mM/L latumo aoVruon 1 JrnL 
(D.Q25 mMmoO of a diahlart b^a (thphenyl phoGphlna) rutheraum 00 ««aa add«d at 25 degree a a 
it often shook, thla wea warmed at CO dm^rmm- & and the porwnerlzatlon reoatten vna mada w 
start. 

[0O«l} 30 maiubM ilW ak*^n« o BotynenzBoon reaotlorv the pobnnerizatipn rwctmn cvetsni 
was oofllod at -16 dajraa* C. the methanol wao added to thb, and tha potymerixebien *«acuon 
was Etopped The Mnveralod or tha naithyl (nethaEryfato for whloh eneVzod tha mathyl 
methaorybto ki tho obtaaiad reaallan mnvure w> gas chnxnatography by navhg maca n-hept*ne 
into tha internal atundard. and It fluted from tK* wBf 2*\ 

[OOH 2] Uoreow; the number avaraca MoJ*i»hr weight of the pdymettiyi frwthacjytate 
ctOainod in motion mature wai I 3000 and Mw/Mn of 2*00 and weight avsraga molaajlar 
weight <Mw) ] t.£fl. Above Lei and an. ««« measured the Mowing oondttlon uaVig- gal p«rfn>tVvt 

chromatograprry <GPO}L 

columrc— Shodex K- B02. 603. «nd B04 eolvents: CHoruform tempera b^e 25~degr av -C 
deteotor M roto of Row: A pen ED043 for ImL/ In exampia 2 example t, «c« h«v*«c 
stopped the polywariaoOon reaction, 6 houre afbar startihg a polynw^aden rvrciion, the 
pobjineHzatron reaction was p^Kt-m^d like tho example 1 and the result wis iftveatejiatad. For 
the oonwarslon of a methyl ■tathacrytatn. number averiga moltouUr might wh [ 7100 and 
Mw/Mn of 5400 and wejaht Bvan«a ndf^wdt) W flBX. 
BXH4J ft repfDCod with methyl & ft-G t-butMl phahozf) alumWan. end the paryinertzatlon 
raactoi Wr» •node to ctart alto an exarapla 1 In ax amp la 3 umo* t •acapt hevaif; used aorew 
(2, 4, eWnik t-buty) pN^nD^iy) methyl efcarwium. 20 DibKitee oftar itareng 9 pahjmerizetion 
reaatioa the pahrmertealianj raaecioA eyetam was cooled, die porynvtrteauan KaatSon wu 
ctopped, and the noultof a pobAwarf^atiBn reaction w» invectigitod Ghs the example 1. For tha 
csrnrerTion of a methyl rnettecrytate, number everefa rnplacvhr weight wmt [ 3500 and Mw/hfti 
ofZBOQ and weight average moleoufer weight ] 1.29 29%. 

|p04{Q tn aiHwepla 4 «nnpj« 3^ except hovnc fitoppod the poiynwiiKion rmaetksiw 4 hovng after 
atBiting a pohmerlzauon roootion, k praeaaaad IAa tht enrnple 3 and the reBuft of a 
poiynwicarion reaction was frwesdgated For the eanvarV** of * pwthyf rmfpSaorytate, number 
jveragj mcwcvlar weight was [ 7000 and Mw/Mn of 4 BOO end wefgrit averag* molocutar weight] 
1.49 91S. Thm n^ngyr pveraie mofaoular weight (Mn) of tha eeVynw ebtsvied ■» awreaaaaj m 
pre«*rt*en[e*Tiott] tobiUup of aonvarraon. tnehtabeVei *■ vaaja ef hWlh «t tha vaiua near 
1 a> that dttrty whan cenoa ring the example 4 wrth the example 3 far tha Mkrnplo 2 [ *n 
ecample 1 ]. 

(0O4SJ &i*mple 5 metiiyHnetiuoryLitB 0SML (5 mlllbnoO. n-tveptMa aiEmL and carban- 
tetmchlarfaa OJB37rr<, (n.i nttlrnoO were extraoted to the SHUAENKU eoa, and it(n««dto 
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hornogeneity. 500 mM/L tokieno seajUon O.ZmL CCLI mabroO o^acrew U. fl-G t-btdyt phenoir^ 
qwthyf aJurarnin Is odded to ihb mbced aotub'sn aUBsawvntty. 15^6 mM/Ltotuena eahidbn 
l.smL CO-025 mVpnoO of 4 dtahtore trig (trtahenyt BftavhWO ruthankm 00 mm added at 25 
dagr&fcs & dtot a»oak, sTir* «m >rarpi9d et 60 degrees O, and the eohjmertzaBoA i f lim 
nude ta start. 

(0047] 5 hours iftar storting o oo)yvh>nx*LE>i »ap i.rV ii. cooled the poVmerustion reaotion 
tyatem end the polymeria don reaction wu uoppad and *Vo )t procotsed Eke the example f . 
and the result of a porymarfzsuon. waat^n w** nrnVgaUd For the conversion of a merdiyl 
methveryfats. mmber average mctoouiar wetoht wai 1 3SOO and Mw/Mn of 2600 end weight 
average wnfocuter wai&ei ] 1J0 90k 

EfKMB] h example 0 example 3, iha pebmerfeauen raacAion wae sCoppsdi Bfter adding m the 
polymorizatioo system and newly carrying, out (he BcrymfHnHon of the methyWwthacrybta 
0.S3mL (5 mlCmoTJ to raaatian «*±b*m rurth**- Fpr 7 hovrc without ctopphg 0 polymortzabon 
reocuon 5 hours after starting o pa*yr**rt tatien reaction. . Therefore, the polyTnorlxatfon tone 
amount 'mom the be caving fa 12 hours. 

[00493 Thus, about the obxalned reaction mfartura, tha n*ndt of a poK^-rnenzation reaction was 
aiyaoWgated (ihe tha example 1. Per the conversion of a aMdhpl m ^thyc fylaWi nember overage 
melecubr weight «w( [ 6000 end Imr/Un of 4300 and tmffcfc a«erag» molecular wwV* j t.34 
Ifimi (conweraqn on the bads of the methyl matbeoryiote at the Aa ef reaction awtfatiort). 
N»*r<t**»- lyvip rwh»tubr weight ia lncraa^ng ny»lnt£irtk»i lha vafc* er Mw/htn al the value rear 
1 so that diartr. nhmn CDrnoetvig w»th the reGult of on example 3. 

[0050] Sample 7 t^utyf-rMthaaryfat. OitmL (S milamou. n-heptano 02»mL_ and oarbon- 
tatrachVida 0u004lniL Q>J05 riwumoQ ware «xt/»etcd to SH1JF*=NKV. and * muad to 
hemogenoity. 500 roM/L totuane solutlsA OJmL (02 *a™0 0* aenjw (2. 0-G t-bvtrl phenoxy) 
maOvi jHrnrun m edded to this mixed sohitton, s^sequeriuV, ZO htJA/L tefc«n> eoM^n t^nL 
CO0Z5 maimpl) pf p dkhkjro tne (triphenyt phosDhoe) ruthenium (8) was addad at ?E degree* C. 
ft often ahact, this waa «— -m-d ^ 60 J^*r» O. w»d the p^Vmerizatlon reaouon-waa made to 
start 

[0051) 6 hours pitcr atortalg a eohmwiE-bon macUon. cooled the oelymerization reaction 
avctam and the po^merlzatton reoetJon wws atapoed. and * ^wwd Ghe the ox ample 1, 
end the recutt of a polymerization rsscdon wos aivestlgatadl For the conv«rsian p# trbvtyl 
nwthacrytate. number averege moloealor weight was ( 66 DO «nd M«r/Mn of 3400 ant werght 
average malegular weight ] 2.02 35V ajthougb the ettuO. U which khv/Mn exceeds 2 was 
obtaaied ai thfc exompie and lclanotaaeaBsarlh> dear — tWe — the growth ond of tho rascal 
of the t-butyt mcthoorytoLo as a monomer — ** — it i» thought that rt if related with being Vi a 
high ambient atmosphere. 

[0052] In axomplo 8 «xamplfr ?. excapt haWi| scaop.5 the poK^nzeb'on reaction. 32 hours 
afar starting * pofyrnorfzabon reacbon, it pretaiseel Bt« th« *>vmp|» 7 and bSe result of a 
poVneri2Bb<n rftsctkn was investigated. Per tho conversion of t-butyl rubSawtota, number 
ayarace moleoulv weiahtwas [ 10700 and Mw/Mn of )3DO and Vfoight avervge n^eevha- 
waaX)M9fi1)L 

[OC 53] The porymerizabon reaction was mode, to start Eke en exempt* 1 in aaamplo of 
feMnparfeen 1 temple 1 except having not used a dlahloro trts (tHpftartyl phasphkte) futhtniunv 
OIL Generatjan or • palrmar imr net ecsfPted. wh*" coctod tha pofyrnenzxlon reaction system 
and the polymerization reoctiao wos stopped, 14 hour* afW stvuV^ * pofymcnztpVi >-«a7tion. 
and alas i\ pre««*ed Rte the enmplo 1 and the resort of a p^ryitwizArJon /eeetssA w*j 
mvestlgouuL 

[005*] The p^ryinejCzetfcn r B * c Uar» m„ jr^dp w etwt Bw en example 5 V» example of 
cot pe neon 2 oxample S except havinj nor used acraw (2. B-C v-butyt oh«np>y) methyl 
•Kpn^an, Ganarabon of a polymer wea not ooaeplad, when eealad tlia potyrnarikviion rooctf on 
system and ihp pcVnn-ization reaction was etojiped 51 hours after sUrtinj a pe^raertzab'on 
mutton, and Al** i( snocosoed tike the exampJo 1 and the rosoft. of o peJymarhiitlan reaction was 
Invastiaattrl 



[Effect of tha hventioo] Aa mondoned abova, acurdEng; to the Qwh^ pofyme riz ation initiator by 
thi* rnrention. Hvihg pcfymerizadon of onaoturaud corbeotytK idd or it* derivative oen be oarried 
ou^ AMlocajlar ■» »xfc t i* r*gv!f ted and the narrow polymer of moleourar weiahf. oTacnbuiien c 
boa" 



CTraneiatiDn donej 
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